The purpose of this study was to conduct an internal evaluation of the National FFA Agricultural Mechanics Career Development Event (CDE) 
Introduction/Theoretical Framework
FFA Career Development Events (CDE) serve as an opportunity for agricultural education students to apply their knowledge and skills of a variety of curriculum and careerrelated topics as a competitive event and have been conducted as part of the National FFA Convention since 1947 (Smith & Kahler, 1987) . By design, CDE are an outgrowth of classroom and laboratory instruction, and skills gained through SAE. Often, CDE are viewed as a motivational tool for student achievement and recognition (Croom, Moore, & Armbruster, 2009) . Additionally, all CDE are competitive and most involve a team activity (Talbert, Vaughn, & Croom, 2005) with most events occurring at the local, state, and national level. Recognition for individual and team achievement occurs in the form of plaques, pins, and scholarships. Students prepare for CDE more for leadership development, award recognition, and to obtain skills that will further their career choice, than for the sake of competition (Croom et al., 2009) .
The National Agricultural Mechanics Career Development Event (CDE) is one of 24 CDE conducted annually as part of the National FFA Convention.
An organizing committee composed of university, secondary, and agriculture industry representatives are responsible for the development, conduct, and evaluation of activities aimed at measuring the agriculture student' knowledge and technical skill areas of agriculture (Beard, 2001) . The agricultural mechanic CDE is composed of five system areas, each represented by a knowledge and skill activity. In addition, there is a written exam, and a team activity. The goal of the agricultural mechanics CDE is to assess students' agricultural mechanics competencies important to the modern workplace. The five system areas (along with the written exam and team activity) focus on a specific agricultural theme for a given year. The themes are announced each year and are published in the CDE manual.
The National FFA Agricultural Mechanics CDE is divided into seven sub-event activities: (a) written exam, (b) machinery and equipment systems, (c) industry and marketing systems, (d) energy systems, (e) structural systems, (f) environmental and natural resource systems, and (g) the team activity. Each individual completes the five skill and problem solving areas worth 30 points each (150 points possible), a written exam (100 points possible) and the team activity (250 points possible). Each team member receives one-third of the team activity score. Each team may have four members, but only the scores from the top three members are used to determine total team score (National FFA Organization, 2008) .
Research on Career Development Events related to agricultural mechanics has examined student scores on a national-level agriculture mechanics CDE (Buriak, Harper, & Gliem, 1985) , prediction of student achievement in a state-level agriculture mechanics CDE related to specific student characteristics (Franklin & Miller, 2005; Johnson, 1991 Johnson, , 1993 . Johnson (1991; 1993) identified several factors contributing to student achievement in state-level agricultural mechanics CDE in Mississippi. A linear combination of average grade received in agriculture classes and farm residence and/or work experience were best predictors of overall student achievement. Franklin and Miller (2005) reported that grade-level, years in agricultural education, highest math course completed, and achievement on the event written exam were variables that best predicted student achievement in agricultural mechanics CDE in Arizona.
The theoretical foundation of the study is the use of the ADDIE model to conduct an evaluation of instructional materials and training programs ADDIE is the acronym for five phases of the ADDIE Model: Analysis, Design, Development, Implementation, and Evaluation (Dick, Carey, & Carey, 1996; Petersen, 2003) . The ADDIE framework is a cyclical process and continues over time. Each stage has a distinct purpose and function (Peterson, 2003) . "This approach provides educators with useful, clearly defined stages for the effective implementation of instruction" (2003, p. 227) . Nearly three decades ago, Buriak et al., (1985) conducted an internal evaluation of the National FFA Agricultural Mechanics CDE using event scores and selected contestant demographic variables.
The researchers published an evaluative study of contestants' scores of National FFA Agricultural Mechanics CDE for the years 1979 to 1984. The then-CDE was made up of six problem solving areas (10 points each), six skill areas (25 points each) and a written examination (90 points/ 90 questions, 15 questions from each six skill areas). The researchers sought to determine if a regional bias existed in any sub-contest (event) area based on scores, and if any sub-contest (event) activity contributed a disproportionate share of variance in the overall performance score of the contestant. The researchers concluded that a significant difference in scores existed based on FFA region. According to Buriak et al. (1985) :
This investigation demonstrates the utility of contest score evaluation and the need for further evaluation. Investigations of the prediction value of selected variables could prove useful in the development and enhancement of the contest. The use of trend analysis could explore the progress of contestants'' scores in the various areas of a contest and may indicate areas needing particular attention. (p. 32) A finding of their research was Central FFA Region contestants scored significantly higher than contestants from other FFA regions. The sub-contest (event) activity, written examination accounted for the largest proportion of the total event score variance. The researchers recommended continual evaluation of the event. This study is an attempt to address the evaluation process of this CDE and suggest an evaluation model for possible adaption by other CDE.
Purpose & Objectives
The purpose of this study was to perform an internal evaluation of the National Agricultural Mechanics Career Development Event. An analysis of performance scores for individual activities, team activities, and the total event over a span from 1996 to 2006 was examined.
The evaluation objectives were to:
1. Identify the rankings of the top-ten states participating in the National Agricultural Mechanics CDE from 1996-2006; 2. Describe the contestant scores for the five system-areas, written exam scores and team activity by National FFA regions for the ten year period of 1996 to 2006; 3. Determine if a significant difference exists among national regions based on any activity area or overall event scores; and 4. Determine if a linear combination of subevent area scores could explain a significant portion of the variance associated with overall individual achievement in the National Agricultural Mechanics Career Development Event.
Research Methods & Procedures

Population and Sample
This study employed a descriptivecorrelational research design. The population for this study included all contestants competing in the National Agricultural Mechanics CDE. The sample consisted of those students competing in the event from 1996 to 2006 (N = 1,735). Data per contestant included: year of competition, state, overall rank, team activity score, and individual final score (from 1996 to 2006). Data from the years 2000 to 2006 included the following: machinery and equipment system score, industry and marketing system score, energy system score, structure system score, environmental and natural resource system score, a summated written exam score (all five system area exam scores), team activity score, and overall individual contestant score.
Data Collection
Data were directly converted from Microsoft Excel® spreadsheets and entered into SPSS 16.0 for Windows® for analysis. Analyses for objectives one, two, and three were conducted using frequencies, percentages, means, and standard deviations. Pearson product-moment and correlation coefficients were calculated, as appropriate to meet objectives four and five. An alpha level of .01 was established a priori to evaluate for statistical significance of all bivariate correlation coefficients. Based upon recommendations (Pallant, 2001) the .01 alpha level was selected as the critical standard for exploratory regression analysis.
The data were analyzed using a General Linear Model Procedure (Buriak et al., 1985) for a simple analysis of variance (ANOVA) when data was compared by region. Alpha was set a priori at p < .01. Post hoc (Tukey HSD) analysis was conducted to determine which regions were significantly different.
Pearson Product-Moment Correlation Coefficients were calculated in an effort to establish the strengths and directions of the relationships between each sub-event skill area and the individual overall event scores. The procedure was accomplished for all contestants with accessible scores. Stepwise multiple regression techniques were used to perform calculations. The researcher assumed the scores represent all of the contestants and teams that participated in the national CDE during the years of interest, therefore the findings are not to be generalized to any other population.
Findings
Evaluation Objective 1
The first objective was to identify the topranking states competing in the National Agricultural Mechanics CDE for the years 1996 through 2006. For this analysis, only states finishing in the top-ten placing of each year were presented. The National FFA Organization (2008) (1996, 1999, 2003, 2004, & 2006) . Teams from the state of Minnesota (Central Region) recorded nine top-ten rankings; twice as national champion (2000 & 2005) . Teams from Montana (Western Region) placed nine times in the top-ten, and claimed one national title (1998 A comparison of performance by region reveals Central Region states placed more teams in the top ten over the period from 1996-2006 than any other region (f = 61; 55.5%), and experienced a national winning team more times than any other region (f =8; 72.7%). The Eastern Region tied with Western Region in the number of states finishing in the top ten (f = 21; 19.10%). Eastern Region (f = 2, 18.20%) led Western Region (f =1, 9.0%) with the number of national champions. Southern Region ranks fourth among the national regions with seven top -ten finishers (6.30%), and no national champions (Table 2) . 
Evaluation Objective 3
The third objective of this study was to determine if a significant difference exists among national regions. An analysis of variance (ANOVA) was conducted to determine if the observed differences were statistically significant (Buriak et al., 1985) . A one-way between-group ANOVA conducted to examine the impact of national region on the dependent variable on all sub-event area scores and overall individual event scores. There was a statistically significant difference at the p < .01 level in overall individual score for the four different regions (F (3, 1731) (Table 4) . Table 5 presents the F-values of sub-event areas scores and overall individual event scores by FFA Region. All subevent area scores were found to be significant. All sub-event area scores had a significant (p. < .01) positive correlation with overall individual event score. The Pearson correlation analysis revealed a significant, positive relationship between the dependant variable of overall individual event score and all of the independent variables: written exam-total score (.79), machinery and equipment systems (.54), industry and marketing systems (.63), energy systems (.50), structural systems (.52), environmental and natural resource systems (.57) and team activity (.70). Table 6 presents correlation coefficients and effect size for the relationship between each of the six sub-event scores and individual written exam system area components. a Team activity score is composite of three team members. ** p < .01
As expected, the variable written exam total shows a strong positive correlation with overall individual event score. The written exam total is a composite score (100 points) of the five system areas (20 points each). Further analysis examined the individual components of the written exam. The seven independent variables were further analyzed to determine if a model could be constructed which would explain a significant portion of the variance associated with overall individual event score. The first step in the process was to determine the intercorrelation between each pair of potential predictor variables (Ferguson, 1981) . In order for a variable to serve as a good predictor in a regression model, the variable needs to possess two characteristics: a high correlation with a variable to be predicted and little or no correlation with other potential predictor variables (Pedahazur, 1982) . These correlation coefficients are presented in Table 7 . Both the machinery and equipment management system portion (r =.46) and the industry and marketing system portion (r =.48) showed relatively moderate positive correlation with the written exam-total score, and neither reveal a strong correlation with other system portions of the written exam. 
Evaluation Objective 4
The aim of the fourth evaluation objective was to explain the proportion of variance in overall individual event scores by the sub-event system area skill and exam portion scores.
The mean of the total overall individual event score was used as the dependent variable in this analysis. The written exam has accounted for the largest proportion of the total variance explained in overall individual event score (Buriak et al., 1985) . Since the overall point value of the written exam is higher than the point values of the system area skills, the system area sections that make up the written exam were analyzed to determine how much variance in overall individual event score could be explained by scores on the system area portions of the written exam. Table 9 presents the means, standard deviations and correlations for the five system area portions of the written exam and the overall individual event score. Four of the five system area skills achieved correlations of greater than 0.6 (r =.6), and showed little correlation with other system skill areas. The four system area skill variables (machinery and equipment system score, industry and marketing system score, energy systems score, and structures system score) were entered into a stepwise, multi linear regression model (Table 11 ). The full model was significant p = .001). The variable of industry and marketing system score, explained 40% of the variance in the overall individual event score. Structures system exam score accounted for 14.5% unique variance, machinery and equipment system exam score accounted for 7.8% unique variance, and energy system exam score accounted for 3.7% of unique variance. An examination of the residuals showed assumptions were not violated (the lowest tolerance factor = .62, and the highest VIF = 1.61). Table 11 is a presentation of the summary of the dependent variable overall individual event score regressed on each of the independent variables. 
Conclusions/ Implications/ Recommendations
Based on the objectives that guided this inquiry and the findings reported the following conclusions were drawn. The first objective was to identify the rankings of the top-ten states participating in the National Agricultural Mechanics CDE from 1996-2006. Previously reported research of national agricultural mechanic CDE scores for the period 1979-1984 (Buriak, et al., 1985) suggested a regional bias existed based on a review of scores by national FFA region performance. Scores of contestants from the Central Region were found to be higher than scores of contestants from the three other national regions. An observation of the present study revealed that on the surface, this trend continued: Central Region states and the state of Missouri in particular, continued to perform at a high level in the national agricultural mechanics CDE. From 1996 to 1998, the national CDE was conducted in the state of Missouri. Did this provide a home field advantage for teams competing from Missouri? Further examination reveals that contestants from the state Missouri continued to score well enough to remain in the top-ten teams nationally after the CDE moved from Kansas City, MO to Louisville, KY in 1999. Are there other variable that should be considered? Are contestants from Missouri coming from the same school or prepared for national competition by the same coach or teacher? Does performance at the state-level CDE have an effect on national-level performance? Other states from the Central Region have success in the CDE: the states of Minnesota, Montana, and Iowa each have placed in the top-ten several times during the period of study.
The mean total event score was 195 points (78%) out of the 250 points. Mean total event scores for the Central Region and Western Region were higher than the Southern and Eastern Region. Central Region scores were higher in all sub-event system areas except Systems -Structures (Western Region). Are states in the Western Region better prepared in skills related to the Structures System skill area? Does this suggest that teams from the Central and Western regions are better prepared than teams from the Southern and Eastern Region? Are the system area skills to narrow in scope for a national-level CDE? Conclusions from previous agricultural mechanic CDE evaluation recommended that (then) system area Power and Machinery Skills and Construction and Maintenance skills should be "modified to increase the variability of scores" (Buriak, et al., 1985, p. 32) , and the written examination accounted for the largest proportion of the total variance explained in overall individual event score. An attempt was made to dissect the written exam total score and analyze the five system area components to determine factors which contribute to success on the written exam portion of the overall individual event score.
The National Research Agenda of Agricultural Education and Communication (Osborne, 2007) , RPA 5 Determine the effects of agricultural education instruction, indicated the need to identify the professional development needs of agricultural educators.
This analysis was conducted with all contestant scores in the National Agricultural Mechanics Career Development Event for the ten-year period 1996-2006. Could additional data collected from states such as demographics of contestants (i.e., gender, age, and years of agricultural education) aid researchers in should begin with scores obtained during the period of 2007 to 2011. A study of the performance of states from the Central Region should be conducted to determine factors that have contributed to student success. Perhaps an ethnographic study of the coaches and advisors responsible for training successful teams may reveal effective training methods employed to prepare students for national competition. A question to ask is should the CDE organizing committee consider developing a regional rotation of themes, similar to the national Agronomy CDE? For the team activity, should a scenario be developed reflective of a regional agricultural mechanics situation for teams to research, address, and present at the national event? Additional research should address the percentage of teachers using the agricultural mechanics CDE Website hosted by the University of Missouri for locating updated information about forthcoming national competition.
Further analysis should be conducted to determine if undetermined variables such as contestant age, gender, years of agricultural education, supervised agricultural education (SAE) experience level of preparedness, experience of instructor/coach, following directions, or group order in event rotation have any effect on individual or team performance. This data can be gathered as part of the post-CDE evaluation administered to the contestants during the final round of the system area skill activity.
Event superintendents of the 23 other national CDE should consider conducting a similar internal evaluation of individual and team scores to determine trends and patterns which may be evident in their own CDE.
